Production and consumption of goods in all corners of the world is the most extensive today than any time in human history. The rapidly rising global population, particularly in urban areas, and the close coupling between economic development and resource consumption have increased the rate of depletion of natural resources. One result is the generation of large quantities of municipal solid waste (MSW) in rates faster than ever before, even with the effects of periodic recessions and efforts at waste reduction at the source. Massive amounts of natural resources have been extracted from their natural reservoirs and consumed or accumulated in the cities through construction, production, living, and work. Although some of the materials are transformed into small inorganic molecular forms, most materials are retained for an extended period while being used by businesses and consumers. When we discard old or non-functional products as solid waste, typically through replacing the items with newer or more reliable models, we are actually trying to remove resources at the end of their product lives. Many do not realise that these wastes could also cause serious environmental problems during disposal if not handled properly, and make a city unsustainable because of linear urban metabolism. With this background, 'urban mining' becomes an important concept to achieve the win-win situation of resource sustainability and environmental protection, and establish a sound recycle-based society.
Fifty years ago, the visionary urbanist Jane Jacobs (Graedel, 2011) proclaimed that 'cities are the mines of the future'. This prediction was based on some hard facts that are more evident today than they were when Jacobs penned the words, such as a large fraction of the metal being mined flowing to cities, where it is used in structures, transportation infrastructure, and the wide variety of products that are integral parts of modern life. The concept of urban mine was widely accepted and developed from the 1980s to the present in Japan and other developed countries. Although China is still a developing country, as a world production base, this most populous country on earth is facing a bottleneck of resource needs. In the last decade, China's policy on waste has undergone a dramatic transformation from pollution control to pollution prevention, including reduction through recycling. This is shown in the Circular Economy Promotion Law of the People's Republic of China, which aims to restructure the country's linear resource-consumption economy into a circular one. In concrete, the urban mining was seen as one of the most important way to realise the circular economy in China. 'Notice on demonstration base construction of urban mine', a government policy (NCRC, 2010) , was issued in 2010, which sets general objectives for the Chinese Government to establish 50 demonstration bases of urban mining projects in 5 years. Until 2014, 44 State 'urban mine' demonstration bases have been selected and approved to promote the recycling of resources, with the financial support of the central government.
From the global view, the potential of urban mining, namely the amount of resource stock that has been mined from underground into the human society, is comparative to natural resource. It is widely believed that development of urban mining can help countries to reduce the pressure on resources to some extent. For example, the metal resources in E-waste in Japan can bring enormous influence on its metal reserves (Nakamura and Halada, 2015) : for gold (6800 tonnes) and silver (60,000 tonnes), the accumulated amounts lying dormant in unreclaimed E-wastes exceed the reserves of South Africa and Poland, respectively, although this does not mean that Japan is rich in the reserves of gold and silver because of the difficulties to extract them from E-waste.
Urban mining involves the systematic recovery or extraction then reuse of materials from urban areas where large stocks of materials are found, in particular in buildings and infrastructure, end-of-life products, packaging material, and biomass. In theory, urban mining presents a significant potential for enabling more efficient resource use and offering new business opportunities for the society. Different from the traditional waste recycling, urban mining implies the large-scale development and utilisation of the resources from MSW, as well as environment protection during such processes. Urban mining requires the application of more advanced recycling and pollution control technologies to improve the resource recovery rate and reduce the emissions to no greater than ambient levels, with an aim at avoiding the original resource exploitation and the emission from such a process. Urban mining also means the transition of an economy development model from a linear approach, in which materials are disposed of after use by default, to a circular approach, in which raw materials are extracted from the waste stream by reuse, recycle, and recover, thereby reducing the overall volume of MSW that requires disposal by traditional means.
What is urban mining? An imperfect definition for urban mine may impede the development of urban mining. The definition of urban mining differs from country to country, and from time to time. In Japan, urban mining mainly focuses on E-waste recycling, dating back to the 1980s. In China, the current definition from the central government indicates that an urban mine mainly includes nine kinds of waste: iron and steel, nonferrous metal, plastics, rubber, E-waste, end-of-life vehicles, glass, precious Wastes could be resources and cities could be mines
Editorial metals, and end-of-life electromechanical equipment. Paul H. Brunner (2011) as a representative of a research team, suggested that energy recover should be also seen as urban mining. All waste categories, such as end-of products, packaging waste, food waste, sludge, garden waste, and construction waste should be included in an urban mine, this broad concept thus improving the understanding of the benefits of the systemic circulation of resources. All told, urban mining could refer to the inorganic recyclables that used to be a basis of a city, the metal scrap that used to be the bone of the city, and the organic wastes from nature and originated from oil or coal whose important functions are to provide energy and consumer products to the city.
Although the development of the urban mining concept is important, many challenges also need to be confronted. Development of urban mines need innovative technology compared with methods for processing virgin ores of the same base materials. Especially for the new waste stream, their composition is more complex, including mixtures of materials that may be difficult to segregate, and new products are often introduced (e.g. materials made with nanoparticles). For example, E-waste may contain more than 1000 different substances, and typically fall into 'hazardous' and 'non-hazardous' categories in waste management systems. The recycling activities of e-waste in developing countries has resulted in severe environment pollution, such as in China, India, and Nigeria.
As is often the case, more challenges mean more opportunities! Generally, urban mining means more opportunities to promote the win-win situation of resource and environmental protection. Waste Management & Research looks forward to receiving articles about: (a) urban mining demonstrations and system evaluations; (b) collection and recycling technology options for municipalities to reduce E-wastes and other MSW at the source; (c) producer's extended responsibility of consumer products; and (d) innovative technologies for resource recovery.
